Protection against severe clinical manifestations of Plasmodium falciparum malaria among sickle cell trait subjects is due to modification of the release of cytokines and/or cytoadherence of infected erythrocytes to the host vascular beds.
It is proposed that the surface ligands of Plasmodium falciparum infected HbAS erythrocytes, not like infected HbAA erythrocytes, are altered due to the sickling that soon takes place once a HbAS erythrocyte gets infected with P. falciparum parasite. This alteration modulates cytoadherence and/or binding of the sickled erythrocytes to the peripheral blood mononuclear cells (PBMCs). Both cytoadherence and binding to PBMCs are responsible for the pathogenesis of malaria. Therefore, subjects of the HbAS genotype experience mild symptoms of malaria. The hypothesis could be tested in vitro by comparing the binding of P. falciparum infected HbAS and HbAA erythrocytes to platelet-endothelial cell adhesion molecule-1 (CD31) and by comparing the levels of tumor necrosis factor (TNF) and interferon gamma (IFN-gamma) following in vitro stimulation of PBMCs by HbAS and HbAA infected erythrocytes.